


DANYAN 
- An Introduction 











banyan 


— Writes and markets VINES, a 
Network Operating system 


— VINES supports defined LAN 
Environments and hardware 





— VINES supports WAN connectivity 


— VINES supports standard DOs 
and Netbios applications 


— Banyan makes Network servers 


that run VINES 
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Banyan 
Network 
server 


BNS 





— Motorola 68000 based = °""* 

— ¢ Internal IBM PC Slots = ** 

— Up to 4 LANDS 

~ Up to 4 Hard Disks rar hate i 
— 60 Mb Tape Backup 

— 3 Printers on server ** /“°! 

— Internal Battery Backup 

— Up to 8 Mb of RAM 


scsl drives 


Bany an Drives Only 
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Desk Top Server 


Cina) 
pe 





— Motorola 68000 based 

- 7 PC Slots 

— Up to 4 LANS 

— ¢ Fixed disks 

— 60 Mb Tape Backup 

— J Printers on server 

— External Battery Backup “~"*“ 
— Up to o Mb of RAM 


small scale BNS 
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Corporate 
Network 
perver 


CNS 





— Intel 80386 based 7°" «we 
— 6 Internal IBM AT Slots, 1 PC 
— 4 Hard Disks, up to 300 Mb ea. 


i 4 LANs BF Gs w/ ex paostsr 


— 100 mb Tape Backup 

—~7 Printers on server t=! tec! 
- Up to 24 Mb of RAM 

— Internal Batlery Backup 

— Micro—channel Interface  #m#< ot. 
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BN» to CNs 


Upgrade BNS 386 





— Upgrade 68000 to 80386 

— PC to AT backplane 

— 32 bit Memory | 

— VINES 68k to 80386 software 
— 60 to 1o0 mb tape drive 

- Micro—channel maybe 

— Printer support increases to 7 
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Bm AT of pen pati ble 





Software Only — 





VINES a 
286 ae 

4.10 1/88 — 

2,0 12/9 

— Install on 80286 Based PC = 


— Supports 16 mb RAM — comand 4000" 

— Supports 2 internal AT type 
fixed disks — 

— ¢ LANs 

— 0 Printers on server 

— External Banyan 60 and 150 mb 
tape units 

— Dedicated server only 





“aI 
ger: 
3 preelled > 
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af 386 ae 


Unex Base entitle 
Wars 
VINES 
386 Le cacetul about 


com pat bility 





— Designed for Compaq 386 PC 

—- Supports 16 mb RAM , 

— Supports ¢ internal Compaq pay 
fixed disks 

— 4 LANs 

— 6 Printers on server 

— External Banyan 60 and 100 mb 
tape units 

— Dedicated server only 


Jing Arne bk fFé C4 path bo 
urts& Pe ee Cee oe 


Dy name update o t locatin of Res eucs 


Trans paracd t+ Ant pra tic 


hi 

Lf 

Nf IN 4 S 
Wi 
oe 


— Virtual NEtworking System 








— Provides a distributed network 
environment for PCs. 





— Allows for the interconnection of 
multiple servers and PCs over 
Local and Wide Area Networks 


— VINES transparently handles 
the internetwork routing 
required for servers and PCs to 


communicate. 
Plinmid 


too sence $200 Websters 


Woe lh whe ncetoworl gh Compt 
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USw Levpers hur Ww runnin, 











~ VINES also Offers a variety of 
network resources, or SERVICES: 


— File, Print, and Mail services 
— 32670 SNA and BSC Emulation 
— Asynch Terminal mulation 
— NetBIOS emulation 

— TCP/IP 


— Network management and 
VanGuard securily services 


Tere j Hate ; statin l1g Inn rds 
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29OOQ09 ©@ 


Distributed Network 


LAN 


Ory <i wo It 


(+) Dial-in PC 


nw 
@ 


PC) 
RQ) 
ke) 
co 


@ F rt—O 
O O 


Or < Oh) oe 


om oe wm 
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With all of this connectivity, 


— How do users find network 
resources such as files, 
printers, and WAN gateways’ 


— How do administrators control 
access to resources? 





— How do users communicate with 
each other? 
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streetlalk 


Banyan’s Distributed 
Naming System 





A database that is the 
Heart of VINES 


: | 
a4q4 1288-7 * Ve 


‘on; 7 yens 7 


[rere pr ct en s i 
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Street lalk 
1opics 
— What is Streetlalk 


— StreetTalk Rules 





— StreetTalk Database Control 
— Nicknames 
— Lists 


— Administrator lists 
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street alk 


— Naming Convention 
— Hides physical topology 
Distributed Database 
— Identifies all resources on 
the network 
— Has three Parts: 


Item@Group@0rganization 


ITEM @ GROUP @ OQhG 





Hd Harnish @ Sales @ Banyan 
PSLaser @ Kng @ CDC Inc 
FsPrivate @ Mkt @ GE 
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{ — 3! | 
ITEM: 0-31 Characters in length 
GROUP: 0- 15 Characters in length 
ORG: 0-15 Characters in length 


VALID CHARACTERS 
{a-1] 0-9] Aspace] [.] [T= 


Ste pre 


} 


— Case is important only for 
display and reporting 


— Be descriptive and STANDARDIZE 
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Control 


All resource information 1s 
maintained and controlled by 
StreetTalk —detben stited a enck gremp der 


can ect sido 


Dada Hushed gé&tec ¥ days wrth nm 
Distributed to other servers al 
the group level. 


Names are managed by 
system Administrator's 


Network addresses are managed 
by streetTalk. 
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Nicknames 


— Any Streetlalk name can be 
assigned a nickname 


— A shorter version of ITEM name 
— Replaces ITEM name only 
Example: 

JohnsS@class@training 

For: 


John omith@class@training 


— standardize your nickname 
syntax 
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LISUS 


— Three types: 
— Administrator 
— Distribution 
— Access hkights 


— Packages of StreetTalk names 
with something in common 


Wildcards not allowed 


But, Can contain other 
lists, be careful! 
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For Example: 
— | ADMINLIST@GROUP@ORG 


dally Jones@group@org 
super list@eroup@org 


— SALES LIST@GROUP@ORG 





Nalesman!@group@org 
Dalesmanc@group@org 


— JACCESS RIGHTS LIST 


User1@group@org,M 
Adminlist@group@org,C 
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Admuinlists 


- Three levels: 
ADMINLIST@SERVERS@SERVERS 

— Network level management 
ADMINLIST@servername@SERVERS 
— Server level management 
ADMINLIST@egroup@organization 


— Day-to-day group management 
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Group Management 


— When a new group is added to 
the network, streetTalk builds: 


Adminlist@group@org lt «4 


Gre up atets eatizally 


— The group's creator is the 
default member of the list. 


Add more than one name 


Members can remove a users 
password. 


— Members can create new groups 


StreetTalk - 9 











AUTHORITY 


(A Brief Look) 


Action: 

Add a Group 
Add an Org 
Add a User 


Add Services 


Add Server 


List membership: 
@Any group 
@Server@servers 
@Exact Group 


@}.xact Group é& 
servername@servers 


Servername@servers 
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What is a 
File Service? 


FSpublic@class@training 


— Isa ulility for sharing fixed 
disk storage on a Server. 





— Provides file system access 
to DOS through standard 
DOS calls. 


— Is seen by users as a DOS 
drive letter. 
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Is seen by PC applications 
as another available drive 
on a client PC. 


Appears to DOS as a File 
Volume. 


Is a Logical Partition of the 
server's fixed disk. 


A user can have 6 network 
drives mapped by default 
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banyan Print 
Service 


— Is a mechanism for sharing 
printers attached to Banyan 
servers, or client PCs 





— Is seen by users, DQS, and 
applications as LPT1, LPT, 
or LPT3 


— Supports both parallel and 
serlal printers on servers 
or client PCs 


qk bicks ro: und pre cng cose ae va 
Pe ts band frre rm tec atpe . 


Carver Guenwe 





Print Service - 2 











(ALEer pletrnel bw ¢ jraet nt o~ 


Features: 
be. BAe Poe 

Spools print jobs to a 
server disk, then prints 
them on a network printer 

oc local pemeer 
Access to printers may be 
restricted with an ARL 
entry 


Hach print service can 
support multiple form 


Lypes. 


Users can CANCEL, HOLD, 
and REPRINT their own jobs 
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scape codes can be sent 
to printer before and 


after the banner page 
a~d at ond of Jos 


pact ot LE Vem 
<etnp 


Same for print Job pages 


Administrator's can CANCEL, 
HOLD, and palane anyones 


Jobs carne queue 1cher 
Administrator's can also 


START/STOP printer and 
MOVE JOB to TOP of QUEUE 
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Banyan 
Hlectronic Mal 


READ a message 
ANSWER a message 
PRINT a message 


READ 


COMPOSE a message 


SEND a message 


FORWARD a message 


Harry Carter@Cu 
Harry Carter@Cu 


Harry Carter@Cu’ 


kathyr 

Donna Pattoné@Fi 
Liz Winfeld@Cus 
Joan Stone@Eng@ 
MS@FIG@SERVERS 
Kathy Rossi@Cus 
Jeff Scott@Inteé 


.-.more... (Press Pg Dn) 


General 


Current Folder: 


MANAGE folders 


FILE a message/attachment ©: 


DELETE a message 


re: Compaq 

Meeting 

Compaq 

| --TRAVEL ARRANGEMNETS-- | 
«+. no subject ... 

Skiing 

“Winer™ 11/13 

Confirmation of Receipt 
TRAINING MATERIAL FOR WORLD 
Banyan International Distri 


Use arrow keys to highlight a command and press ENTER. 
Press ESC to exit this screen; Fl for HELP. 


. 





Mail - 1 











To: 

Ce: 

Bec: 
From: 
Subject: 
Date: 
Attach: 


F10-Done 


ompos 
a Message 


Ed Harnish@CustomermMktg@Banyan 


Friday, January 29, 1988 at 12:49:40 pm EST 


ESC-Quit Fl-Help F2-Nanes F3-Import File F4-Display Attach 
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What's New? 


Annotated forward 
Display attachements 
Include DOS files 
Address books 
“Mailbox management 
Store and forward mail 


Support for Mail Gateways 


Lon sept ty 2 Fax 
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VANGuard 
Topics 


oO peenc rt 


— Whatis VanGuard 
14 ot logr/ logon t 
veri byes Passer ard 


— System wide security 





— User and Group securily 
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VANGuard 


— Type of Utility: ervice 
—- Function: decurity 


— Authorized Administrators: 





ADMINLIST@group@organization 
ADMINLIST@servername@SERVERS 


— Service designed to provide 
advanced system wide 
protection 
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Overall Security 


— Four new features: 


— Password kncryption 


erory p ted bebrre. Trnntiacilivn oF petuock 


Unauthorized login 
protection and tracking 


C teres + ther nes prrds as theash onve il 
Pactwied ever SL eaerrect - 


— No Session Replay 


Arete / terme pert v4 


Restricted Network 
Merger 


dontro/ of (ev ef ot data passed 


4 (03 Pn 
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Password 
Hneryption 


— During Login 

— Client sends password to 
Streetlalk, but the 
password 1s hashed 


— Protects against password 
discovery 
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Unauthorized 
Login Protection 


— VANGuard Tracks the 
number of lailed logins 


— After 5 attempts, VANGuard 
will not allow login even 
if correct } 





— This makes it very hard 
to continually test for a 
match 


— All failed login attempts 
are logged by VANGuard 
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No Session 
neplay 
— Prevents the replay of 


recorded network events 


— Login links with VANGuard 
and streetTalk are time 
and date stamped 





— If a login session is played 
back, VANGuard will sense 
the earlier date 
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restricted 
Network Merge 


— Provides protection between 
_ servers 


— Uses: 


perver name, Password, 
serial number 


— Allows: 


Full, Mail only, or no access 
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User/Group 
Security 


Login location restriction 


Password length, life and 
change restrictions 


Login time restrictions 


Password and profile 
modification restrictions 


User expiration control 
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Saeicenrents 





- Topological considerations 
. Administration 
— StreetTalk revisited 


— Server security 
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: 
Backbone CO) 





[ Ethernet 
Server 
Token 
Ring + 
) Asynch or 
| i; Synch Server to 
Server Server Server 
Bus ArcNet A 
server 
| IBM Host 
DEC 
server Host 
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backbone 
Topology 


— Best performance 


— Generally, any PC is only two 
servers away from any resource 





— Performance remains nearly 
the same as new Servers are 
added 


— But, if backbone is down, the 
net may be split into many 
segments 
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i Ethernet 
Server Token & 
Ring 
erver to 
Server & 
Asynch or 
7 Synch Server to 
Server Server Server 
Bus ArcNet i 
Server 
r a5 IBM Host 
Server DEC 
Host 
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Point to Point 


Topology 
— Less Efficient 
— May have to route through 


many servers to get to a 
resource 





— This rouling gets worse as 
servers are added 


 — However, loss of any one LAN: 
is not devastating 
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Clients ( ) 
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Sin | e LAN 


— livery resource on the same LAN 
— Only one LAN board per server 


— Routing is optimized 





— But, high traffic on LAN 


— Need to choose LAN type 
carefully: 


— Break in LAN brings network 
down 
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Clients C) 





server 
©) 
( )———— 
( )——— 
SF Subyets 
[ Server 
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— Multiple LAN boards per server 


— Single break does not bring LAN © 
down 





— More flexible in topology design 
— No overload on any single LAN 


— Parallel LAN cards in the server 
may improve performance 
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— Insure that the streetTalk Data-— 
base is distributed for best 
performance 


— Place a group's StreetTalk close 
to the users in the group 


— Try and place the services for 
a group in the same group 


— Insure, through design and 
administration, that the loss of 
a server impacts the least 


number of users | 
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Banyan's network management tool 


Provides: 





— General server statistics 


— Server interface statistics 





— Server service statistics 





— Disk usage stalistics 
~ Server Neighbors (PCs) 


— Other utilization statistics 


NetMAN -¢ 














Wide Area Netw 





mB Fj 


Connections and 


Host Access 


— Server to Server WANs 
— Asynchronous Dial—in 


— Asynchronous Terminal 
Emulation 


— IBM SNA Connectivity 
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Hardware | 


Banyan ICA Board: 


2 [wes ? 6dK 4 lrces 1Q@0« 


— 6 lines per board, olek Ram 


— Lines | and 2 support up to 
64k synch and 19.2 asynch 





— Lines 3-6 support synch or 
asynch at speeds up to 19. 


— Lines | and ¢ use DMA during 
synch operation 
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— Supports all Banyan options 
except Bisync 


— Can be used in either 8 bit or 
16 bit slot 


— Very little degredation in 8 bit 
slot because all overhead 1s 
placed on the 80286 on board, 
regardless of the BUS 


— 144.8 aggregate throughput 


with the following Load Factors: 


Hosts 
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Persyst Board: 

— DCP-88/VM 4 port board 
— 64 to 128k Ram 

— 8 bit board 





- Supports all Banyan options 
except X.d0 


— Maximum line speed of 19.2k 
baud with HDLC or SDLC 
synchronous protocols 





Hosts - 8 











—- Maximum line speed of 9600 
for all other protocols 


— Any protocol on any line 


— Total throughput is 38.4k 
with the following Load Factors: 


ee lite | 


rs 


a= 


_ Persyst Load Factors 


Load 
Factor 


Max 
Line 
Speed 


19.2k 38.4k 


9600 bps | 19.ck 


| Dial-in 


Block owe: 


> sean 19. las 


lide Terminal a Async aE anit bps baal 
Emulation 


3270/SNA 


SDLC 





19.2k 23040 
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icon Board: 
~ X.20 board 
— Single port 
— 8 bit slot 
~ X25 only 


-— 82 Virtual Curcuits (VCs) per 
board 


NOTE: ICA board supports 2 X.29 
ports, but also only 32 VCs 
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— What boards, how many, and in 
what servers’? 





* ICA Board consumes the wattage of two typical AT BUS boards 
** Up to 5 with the 20 Line Serial Option 
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Line Types: 
— Switched or dedicated 


— Switched is a temporary phone 
line only up during the call 


-— Requires modems that can place 
and receive calls (Dial-up) 





— Dedicated 1s a fixed line 
between two points (direct- 
connect) 


— Can be leased or short-haul, 
no auto—dial support 
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Modems: 


— synchronous Modems 


— Sync modems provide the 
end to end clocking required 
_ to keep the transmission 
synchronized 


— Most brands supported 
— Asynchronous Modems tess ¢ «art 
reg (fue cs mpatrble 


~ Most brands supported 
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— Auto—dial Modems 


— Vary significantly in auto-dial 
techniques 


— Hayes, Telebit, and 100% 
command set compatibles 
are supported 





— Some support both Syne and 
Asynce operation 
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Server to server 


— WAN Option 
HDLC server to server 
Async — to server 
~ X25 Option 


X.co server to server 


VU CYvLes pockets eyiclaced worthy mn iP packers 
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HDLC Server to Server: 


oe 
\ 


Leased 





_ 
4 





Syne nedens 
up to 64k bps 


Server RS$232 cable 
with 
VAN | 


option Sync woden option 
elininater 





ae €— Speeds up te 64k bos —3 ada 





Hosts - 18 





Async server to Server: 


with 
VAN 


Server [ cable 
option 





4 4 
dute-dial dute-ansver 
neden noden 





S— Speeds up to 19.2k —3 


R$232 — erumanater 
| er null node 


— Speeds up te 19.2k -——= 
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synch and Asynch Server—Server 
Administration: 


— Assign either type of line 
— If using Auto—dial modems, 
then may create a remote site 


calling schedule between servers 


— Assign server access security 
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X.25 Server to server: 












RS-232 


32 UCs per beard 
— 56 or 64 kb max = 









oe or leased 
line 






36 er 64k bps —_— 
32 UCs per beard 
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— Support for both SVC and PVC 
circuits 


— Support logical channels 0 - 
4095, the total a PDN supports 


— Spports a Facilities Field where 
an ASCII string, specific to the 
PDN, may be issued 





~ Good for reverse billing 


— May be line specific and/or 
remote server specific 
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Asynchronous 
~ Dial-in 


— Uses Banyan specific dial-in 
software 





— Create using PCCOPY 


— Dial-in supports block asynch 
protocol for file transfer 


— Code still distributed to and 
run on client 
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server 
with 

Renete Clie 
Dial-In with Banvan "ial-Is seftware 
option 


Local Clients 


© 


Administration: 





— Assign Dial—In lines, same as 
server—server Asynch 


~ Create user Dial—In boot disks 


— Assure Banyan files (Mail) are 
local to remote user 
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(syne lerminal 
Emulation 


— | service per server 


— Service controls all Terminal 
Emulation connections and 
lines 





— VT100, VTo2, IBM3101, and TTY 
EMULATION he. anche Hera l 


Ke prot Protrcal 


— Lines may be direct—connect 
or dial—out 
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— Default connections defined 
when service created 


— User specific connections may 
be defined (Parameter Files) 


— X-Talk XVI Script file support 


— Kermit File Transfer option 
only 


— Kach connection may have an 
ARL 
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server aie 
on Hodens bs 


5 
Buroughs 






7 
option 
Direct Lines 


- Server runs service, while 
clients run emulation 






* 


Clients 


& 





Administration: 
— Assign lines alt the server 


— may be direct-connect or 
dial—out ( is there a modem? | 
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— Create Async service and default 
connections through Mservice 


— Create script Files for those 
default connections 


— Create specific Paremeter Files 
and Script Files for individual 
users 





— Modify user Profiles to allow 
access to the Async service and 
any user specific Parameter 
and script Files 
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Terminal 
Emulation 


— Banyan server emulates IBM 
3274 model X1C controller 


— Support for IBM 3279 model <B 
display on client PC 


~~ Support for IBM 3287 model 
1 and 2 printer devices 
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— Fach client PC can have up to 4 
simultaneous display sessions 
or 3 display and | printer 
session 


_ — Hot key support 


— Support for 3270 PC keyboard 
and Host Session Adapter 





— Keyboard mapping files 
— Video attribute control files 


— CGA or EGA support on client 
by default 
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— Disk capture support 


— LU access control based on 
otreetlalk ARLs 


— DOS API 
— Support for SDLC remote 


connection from server to 
IBM Front end up to 19.ckb 





— Banyan FIs File Transfer option 


~ Maximum LUs depend on server 
type and Banyan option 
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Options are: 


Server Type 16 session 


_ VINES/ 386 





96 session 









— 32 sessions per service 


— | service per line 
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Server 
vith 


3270 
option 












IBM 3725 
Front End 


32 session connection 
1 service in server 


Clients running 3278 Emulation 


oe 


Administration: 
— Assign 3¢/0 SNA lines at server 


— Create a service for each 32 
session option 


— Decide how users are going to 
enter 3¢/0 emulation 
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